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Abstract 
The study analyses palm oil processing in Ndokwa-West Local Government Area of Delta State. A 
multistage sampling technique was used to randomly select 120 palm oil processors. Data was 
collected with the aid of structured questionnaire. Descriptive statistics and profit margin were used 
for the data analysis. The results showed that majority of the palm oil processors were female. 
Household size was 5 persons. Daily sales of palm oil processors were N31,000. Mean annual income 
of palm oil processors was N1, 000,000.00, Total cost, revenue, and profit were N49,188,150, 
N78,114,417.05 and N28,929,267.05 respectively with Profit to TC ratio of 0.59 and profit margin of 
37%. The study showed that household size, processing experience and access to credit had 1% 
significant effect on palm oil output in the study area. Major constraints were access to credit, 
technology changes, access to improved seedlings, storage facilities and marketing infrastructure. It 
was recommended that palm oil processors should have access to credit facilities with low interest rate 
in order to boost palm oil production. Social amenities like electricity should be regularly supplied 
while pipe borne water should be provided in areas where palm oil was processed to facilitate palm oil 
production. 
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INTRODUCTION 
Nigeria at independence was an agrarian country with agriculture engaging over 85% of its 
almost 60 million people and contributed 70% of the Nation's exports earnings (Madaki and 
Adefila, 2014). The Oil palm (Elaeisguineesis, jacq) was recognized as the most efficient oil 
producing cultivated plant (Bassey, 2016). Oil palm is a perennial crop which originated in 
the tropical rainforest of West Africa. The major product ofoil palm is palm oil and it 
accounts for 63% of annual produce of vegetable oil exports in the world (Udoh and Essien, 
2016). Its demand globally is growing constantly in step with per capita income and global 
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population. Palm oil is rich in carotene which is a precursor of vitamin A and is used to 
remedy night blindness. Palm oil is used in homes as cooking oil. In industries, it is used for 
the manufacture of margarine, soap, lubricating oils and candles. Palm kernel oil is used as 
skin lotion or as laxative. When mixed with kerosene, it is used as a wood polish. After 
extracting the oil, the residue, palm kernel cake forms a good portion of animal feed 
(livestock and poultry). Palm wine obtained by tapping the tree is used as a very good 
alcoholic drink in many social gatherings in Nigeria. It also has medicinal value. The leaves, 
rachises and petioles of the oil palm are made into thatches for roofing buildings. The 
brooms for sweeping are made from the leaf midribs and the terminal shoot has some 
religious relevance in most churches. It also serves as a source of income to the farmers 
(Corley et al, 1976; Uguru,1996; Hartley, 1988).Oil palm is regarded as a stabilizing crop to 
global food security especially in developing countries and has become an increasingly 
important driver of economic growth and poverty reduction in the major producing 
countries (American Oil Chemists Society –AOCS-, 2013). This was due to the fact that oil 
palm was by far the most productive of all vegetable oil crops and yields more than any 
other major oilseed crops like soya beans, cotton seeds, rape seeds among others. Oil palm is 
cultivated in about 43 countries all of which are developing countries in the humid tropics 
(Chukwuma, 2010).  Nigeria exports of palm oil constituted about 21- 50% of total world 
exports between 1963 and 1965 and was placed as the leading producer and exporter of oil 
palm (FAO, 1966).However, palm oil exports declined in 1979 (CBN, 1980). This sordid 
situation is partly a reflection of the poor management of palm forest resources and also due 
to the crude oil boom. Malaysia now holds the leading position as the world's largest 
producer of oil palm, closely followed by Indonesia, leaving Nigeria at the third position 
(Onwubuya et al., 2012).  
 
 In Nigeria, 80% of palm oil production comes from dispersed smallholders who harvest 
semi-wild plants and use manual processing techniques (Olagunju, 2008). According to 
Olagunju (2008), among the small-scale producers, traditional, or semi mechanized methods 
were used for oil extraction from the fresh fruit bunch. Extracting palm oil by processing 
fresh fruits palm bunches were labor-intensive and involved the following processes; 
threshing, picking, parboiling, digestion, extraction and separation and these result in a 
reduction of low- quality palm oil with very high free fatty acid (FFA) contents and a large 
quantity of dirt and water.  
 
 Palm oil processing is a major source of income and employment to a large proportion of 
the resource-poor rural population in Nigeria especially in Ndokwa West Local Government 
Area. High cost of processing equipment has discouraged intending processors from 
establishing and investing in palm oil ventures. Consequently, significant proportion of the 
processors resort to hiring of processing equipment and this has resulted to delay in 
processing of palm fruits (Nwalieji and Ojike, 2018). There are different techniques used in 
processing palm oil and these range from modern methods to traditional methods. 
However, the traditional methods of processing are more prevalent among small-scale 
processors and these small-scale processors are responsible for the bulk of palm oil 
processed in Nigeria (Nwalieji and Ojike, 2018). However, an efficient processing technology 
will increase the quality and quantity of palm oil available for consumption and trade. An 
improvement on the production techniques used in palm oil processing will lead to higher 
productivity which will help bridge the gap between the supply and demand of palm oil 
hence a reduction in palm oil import.  
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The aim of the study was to analyze the palm oil processing methods employed by farmers 
in Ndokwa-West Local Government Area. The objectives of the study were to: (i) determine 
the socioeconomic characteristics of palm oil processors in the study area. (ii)  determine the 
palm oil processing methods employed by farmers in the study area. (iii) evaluate the costs 
and returns in palm oil processing. (iv) determine the effect of socio-economic characteristics 
of the processors on output.  (v)  highlight the challenges encountered in palm oil 
processing by farmers in the study area. The null hypothesis postulated is that 
socioeconomic characteristics of palm oil processors have no significant effect on output. 
 
METHODOLOGY 
The study area was Ndokwa West Local Government Area and is located in Delta North 
Agricultural Zone of Delta State. It lies between latitudes 500 48I N and 50060’ N of the 
equator and longitudes 600 08I E and 60032IE.The major occupations of the people were 
farming, fishing, and trading. The major crops cultivated were cassava, yam, okra, garden 
egg, cocoyam, rice, maize, palm, rubber and sweet potatoes. 
 
Sampling Procedure and Sample Size  
The target population was palm oil processors in Ndokwa West Local Government Area. All 
the five major communities namely; Utagbe-Uno, Ulogwe-Isumpe, Ogume, Abbi and 
Onicha-Ukuwani was purposively selected for the study. The second stage was the random 
selection of 24palm oil processors from each of the community giving a total of 120 palm oil 
processors respondents used for the study. 
 
Method of Data Collection Data Analysis 
Primary data was collected using well-structured questionnaire. Data was collected on type 
of method used in the processing of palm oil, profitability of oil processing and the socio- 
economic characteristics of the respondents Data was analysed using both descriptive and 
inferential statistics. Descriptive statistics such as frequency count, percentage and mean 
were used. Gross Margin Analysis was used to evaluate the cost and returns in palm oil 
processing .The effects of socio-economic characteristics of palm oil processors on the 
quantity of palm oil produced were achieved through the use of Ordinary Least Square 
(OLS) regression analysis. The regression analysis will be tried out in different functional 
forms of Linear, Semi Log, Double Log and exponential forms. Data will be fitted to these 
functions to examine their best-fit or explanatory powers. The equation with the highest 
Coefficient of Multiple Determination value explains the variation best.  
 
Model Specification 
Multiple Regression Analysis 
The multiple regression model specifies the relationship among the variables (Nwandu and 
Eboh, 2013). The model is specified in Linear form as: 
Yi =   + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 + β7X7 + β8X8 + e ……………… (1) 
Where: 
Yi =  Total yield of Palm oil in liters 
X1 = Household size (family size, number) 
X2 =  Number of Palm fruit bunches processed 
X3 =  Age of Processor (years) 
X4 =  Educational Level (number of years spent) 
X5 =  Processing techniques (modern = 1;traditional = 0) 
X6 =  Marital Status (married = 1, 0 = otherwise) 
X7 =  Variety of oil palm fruit processed (improved = 1; local = 0) 
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X8 =  Palm oil processing experience(years) 
  =  Intercept (constant) term 
β1 – β8 = Regression coefficients to be estimated 
 
RESULTS AND DISCUSSION 
 
Socio-Economic Characteristics of Palm oil producers 
Data revealed that majority of the respondents (60%) who were into palm oil processing in 
the study area were female. Age distribution showed the mean age of the respondents in the 
study area was 40years. The palm oil processors with formal education were 83.33% while 
16.67 % of the respondents had no formal education. About 6.67% had a household size of 1-
3, 68.33% had a household size of 4 –6 persons, 75% had a household size of 7-9, persons, 
while 75% had a household size of 10-13 persons. Married respondents were 70.83% while 
7.32% were single, 18.56% were widowed and 3.29% were divorced. On experience on palm 
oil processing, 52%  of the respondents had 1-10 years, 26% had 11-20 years of experience, 
16% had 21-30 years of experience while 6% had 30 years and above of experience. Visitation 
of extension agent per annum revealed that 44.17%  had less than three <3 years visit, 47.5% 
had a visit from 4-6 years, 1.67%  were 7-9 years 6.67%  had visits from an extension agent 
for 10 years and above.  Results showed that the mean daily sales of palm oil were N31,000 
and above while the mean annual income from palm oil sales was 1 million and above. 
 
Table 1: Distribution of the Socio-Economic Characteristics of Palm oil producers 
Variables   Frequency Percentage (%) Mean/Mode 

Gender Male 
Female 

48 
72 

40 
60 

Female 

Age (year) 18-30 
31-40 
41-50 
51- above 

7 
25 
73 
15 

5.83 
20.83 
60.83 
12.5 

 
 
46 years 

Education No Formal 
Primary School 
Secondary School 
Tertiary School 

20 
40 
30 
30 

16.67 
33.33 
25 
25 

 
 
Primary School 

Household Size 1-3 
4-6 
7-9 
10-13 

8 
82 
21 
9 

6.67 
68.33 
17.5 
7.5 

 
 
5 persons 

Marital Status Married 
Single 
Widowed 
Divorced  

85 
9 
22 
4 

70.83 
7.32 
18.56 
3.29 

 
Married 

Other Occupation Farming 
Teaching 
Civil Servant 
None 

85 
16 
15 
4 

70.83 
13.33 
12.5 
3.33 

 
 
Farming 

Experience in Oil Palm 1-10 
11-20 
21-30 
31– above 

62 
31 
19 
7 

52 
26 
16 
6 

 
5 years 

Visitation of Extension 
agent per annum 

< 3 
4-6 
7-9 
10 – above 

53 
57 
2 
8 

44.17 
47.5 
1.67 
6.67 

 
 
5 times 

Member of oil palm 
association 

Yes 
No 

104 
16 

86.67 
13.33 
 

Yes 

Source of Loan Commercial Bank 6 5  
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Source: Field Data, 2020 

 
Methods in Palm Oil Processing 
From the data, as shown in Table 2, 42.5% adopted the local/traditional method of oil palm 
processing while 57.5% adopted the modem methods. On the purpose of the methods 
chosen 59.17% of the respondents chose such methods because of ease of processing while 
40.83% chose such method based on the familiarity of the methods. Also, findings showed 
that the modern processing methods with 94.17% rating was faster. These findings agreed 
with that of Emokaro and Ugbekile (2014). 
 
Table 2:Distribution of Methods in Palm Oil Processing 

Source: Field Data, 2020 

 
Cost and Return in Palm Oil Processing 
Table 3, indicated that the total cost of processing was N49,188,150. The cost was incurred 
through market levy (N1,830,500), labour (N16,997,500) , transport (N10,983,000), offloading 
(N10,067,750) and loading (N9,309,400). The total revenue amounted to N 78,114,417.05 and 
the net profit was N28,926,267.05. The profit to total cost ratio was 0.59 which implied that 
every N1 spent on palm oil processing generated a profit of 59 kobo. 
 
 
 
 
 
 
 
 
 

 Co-operative Bank 
Co-operative and Thrift 
Society 
Government 
Relatives/Friends 
Others 

13 
54 
 
27 
17 
3 

10.83 
45 
 
22.5 
14.17 
2.5 

 
Cooperative and 
thrift society  

Daily sales 0-20,000 
21,000 – 40,000 
41,000 – 60,000 
61,000 – 80,000 

47 
52 
15 
6 

39.17 
43.33 
12.5 
5 

N31,000 and 
above 

Annual Income 0 – 2million 
2.1 – 4 Million 
4.1 - 6million   
6.1 – 8million  

108 
6 
3 
3 

90 
5 
2.5 
2.5 

 
N1 Million and 
above 

Variables   Frequency Percentage (%) Mean/Mode 

Methods Adopted in 
processing of palm oil 

Local/Traditional method 
Modern Method 
Other 
 

51 
69 

42.5 
57.5 

Modern Method 

Purpose of Choosing 
such methods 

For ease 
Familiarity 

71 
49 

59.17 
40.83 

For ease 

Type of labour 
employed 

Family 
Hired labour 
Contract Communal 
Others 
 

26 
68 
26 

21.67 
56.67 
21.67 

 
Hired Labour 

Which method or 
processing is faster 

Local/Traditional method 
Modern Method 

7 
113 

5.83 
94.17 

Modern Method 
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Table 3:Cost and Return in Palm Oil Processing 
Variables Unit Qty Unit Price Total 

Total Revenue Hectare x price 2615 29,871.67 78,114,417.05 

Processing cost 
Labour 

 
8hr/day 

 
2615 

 
6000 

 
16,997,500 
 

Transport  2615 4200 10,983,000 

Market Levy  2615 700 1,830,500 

Loading Palm bunches /Palm 
oil 

2615 3560 9,309,400 

Offloading  Palm bunches/Palm 
oil 

2615 3850 10,067,750 

Total Cost    49,188,150 

Profit    28,926,267.05 

Profit to TC ratio     0.59 

Profit Margin (P/TR)    37% 

 
Hypothesis Testing 
Ho1: Socio-economic characteristics of palm oil processors have no significant effect on 
output.  
 
The null hypothesis was rejected and the alternative hypothesis stating that there was a 
significant effect of socio-economic characteristic on palm oil yield was accepted. The results 
areas presented in Table 4.Result showed that several variables entered into the model were 
statistically significant. With an R2 of 0.738, it showed that 73.8% of the changes in output of 
palm oil were determined by the various variables included in the model. The remaining 
26.2% were determined by intervening variables. Also, an F-ratio of 10.67 indicated that the 
overall regression equation was statistically significant at 1% level.  
 
 The following variables entered in the model were statistically significant on their effect on 
the dependent variable (palm oil output). These include; household size, marital status, 
processing experience, variety of palm fruit, processing techniques and access to credit.  
 Household size with a coefficient of 986.47 and a t-value of 3.16 was statistically significant 
at 5% level and also positive. This therefore implied that, the more the household size, the 
more the quantity of palm oil produced by the processors. This could be because a large 
household provides family labour that will help in the processing of palm oil. Processing 
experience with a coefficient 1520.85 and a t-value of 24.35 is statistically significant at 1% 
level and was also positive. The implication was that, the longer the processing experience, 
the more quantity of palm oil produced by the processors. This is because experience 
improves productivity. These findings were also observed by Bassey (2016). The variety of 
palm fruit with a coefficient of 2984.94 and a t-value of 1.99 was statistically significant at 5% 
level and was positive. This meant that using the best variety of palm fruit (Dura) will lead 
to a higher production of palm oil as Dura produces more oil. Marital status with a 
coefficient of 5735.48 and a t-value of 2.13 was statistically significant at 5% level and it is 
positive. This showed that marital status affects the output of palm oil. Married people were 
more productive than the single, widowed and divorced as observe by Nwandu (2019).  
 
Processing Technique had a coefficient of 4376.01 and a t-value of 2.29. Processing 
techniques was statistically significant at 5% level and was positive. Processing techniques 
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therefore affects the output of palm oil. If the processors will adapt to modern processing 
techniques it will increase yield of palm oil in the study area. These views were also 
expressed by Ibitoye and Onje (2013). Access to credit had a coefficient of 6607.27 and a t-
value of 3.87 which was statistically significant at 1% level and  positive implying that access 
to credit affects the output of palm oil. When credit was readily available to processors their 
productivity increases, vice versa. The finding agreed with that of Ekwere and Edem (2020). 
 
Table 4. Effect of socio-economic characteristics of the processors on output 
Variables Unstandardized coefficients     

 B Std. Error T Sig. 

(Constant) -14693.436 6587.152 -2.231 .028 
Education 105.661 1961.338 .054 .957 
Household Size 986.469 312.523 3.156 0.02** 
Marital Status 5735.482 2689.100 2.133 .035** 
Processing Experience 849 62.468 24.346 .000*** 
Variety of Palm Fruit 939 1502.434 1.987 .025** 
Processing technique 4376.013 1909.601 2.292 .024** 
Number of bunches .000 .001 -.232 .817 
Access to Credit 6607.274 1705.868 3.873 0.00*** 

R2 = 73.8% 
*** = significant at 1% 
** = significant at 5% 

 
Challenges faced in palm oil processing by farmers in the study area 
Table 5 showed that access to credit, technological changes, access to improved seedlings, 
storage facilities and marketing infrastructure were identified as challenges of palm oil 
processing in the study area. A similar study conducted by Enweluet al (2014) also identified 
similar constraints including tax policies and access to improved seedlings. 
 
Table 4.5 Challenges encountered in Palm oil processing by farmers in the Study Area 
Constraints SA(4) A(3) D(2) SD(1) Total Mean Remark 

Access to Credit 35 34 25 26 318 2.65 Constraint 
Technology Changes 49 10 24 37 311 2.59 Constraint 
Tax/Government Policies 8 29 48 35 250 2.08 Not 

Constraint 
Changes in selling price of palm 
oil fruit 

32 15 34 39 280 2.33 Not 
Constraint 

Access to improve seedling 63 23 9 25 341 2.84 Constraint 
Change in weather Season 25 16 15 64 242 2.02 Not 

Constraint 
Land 18 0 32 70 206 1.72 Not 

Constraint 
Road Networks 43 3 26 48 281 2.34 Not 

Constraint 
Storage Facilities 65 6 17 32 344 2.87 Constraint 
Marketing Infrastructure  86 11 15 8 415 3.46 Constraint 

Note: Not Constraint≤2.50 ≥ is considered a constraint. 

 
CONCLUSION AND RECOMMENDATION 
This study revealed that palm oil processing is a profitable venture while factors such as 
access to credit, technology changes, access to improve seedling, storage facilities and 
marketing infrastructure were the most critical factors influencing profitability of the 
venture. The cost of production could be higher or lower depending on the location of the 
enterprise which can be largely influenced by the price or cost of fixed assets such as land 
and other processing equipment and labour. The result of the regression analysis showed 
that variables such asnhousehold size, marital status, processing experience, variety of palm 
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fruit, processing techniques and access to credit, were statistically significant on their effect 
on palm oil output. 
 
Recommendations include that government should collaborate in mounting a vigorous 
advocacy on the benefits of the palm oil processing through coordinated extension services. 
Seminars should be organized to broaden the understanding of processors on modern 
technology pertaining to palm oil production and processing. Government should 
endeavour to build roads in areas where they do not exist and maintain the already existing 
ones for easy access to market and thus reduce transportation cost in order to boost the 
revenue of the marketers. Palm oil processors should have access to credit facilities with low 
interest rate in order to boost palm oil production in the study area. Social amenities like 
electricity should be regularly supplied while pipe borne water should be provided in areas 
where palm oil are processed in order to facilitate palm oil production. Palm oil producers 
should form cooperative societies to enable them pool their resources together and help 
them to solve their problems in terms of credit supply, variety of palm fruit to be used, 
processing techniques and source of government interventions among others. 
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